Nicotine accelerates reversal of long-term potentiation and enhances long-term depression in the rat hippocampal CA1 region.
In the hippocampal CA1 region, low-frequency stimulation (LFS; 200 pulses at 1 Hz) causes reversal of long-term potentiation (depotentiation, DP) and long-term depression (LTD), both of which are thought to be the cellular substrate of learning and memory. Because nicotine enhances learning and memory, we examined if nicotine modulates DP and LTD in the hippocampal CA1 region. Bath application of nicotine during LFS accelerated DP, that is, potentiated synaptic responses in hippocampal CA1 neurons returned to pre-tetanic control levels more rapidly in the presence of nicotine. Because a similar acceleration of DP was observed using the alpha7 nicotinic acetylcholine receptor (nAChR)-selective antagonist methyllcaconitine (MLA), the nicotine effect appeared to be at least partly mediated by nicotine-induced desensitization of alpha7 nAChRs. Delivery of LFS in the presence of nicotine or MLA also depressed synaptic responses in a naive pathway and facilitated LTD, that is, the magnitude of LTD was larger when the drug was present during LFS. Thus, these results demonstrate that nicotine facilitates DP and LTD, which may represent, at least in part, the cellular mechanism underlying nicotine-induced cognitive enhancement.